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Rockwell ER Program / (06/15/89)
Rocky Flats Plant /
},
ER PROGRAM DATA ASSESSMENT
SUMMARY REPORT FORM
Batch No. E88-2939/3rd Quarter 1988 Site Area 2 - 881 Hillside
Laboratory 881 No. of Samples/Matrix 21/Low Water
SOW # _10/86 Rev. 8/87 Reviewer Org. Techlaw, Inc.

Sample Numbers 56-86. 70-86, 2-87, 62-86, 6-87, 4-87, 4-87MS, 4-87MSD, TB7-18, FB7-18, 69-86, 61-86,
52-87, 10-74, 5-87,9-74, 43-87, 1-87, 3-87, 8-87, 45-87.

Data Assessment Summary

VOA Comments
1.  Holding Times Vv
2.  GC/MS Tune/Instr, Perf. R Deviation of Statement of Work, page 2 Action Items
3.  Calibrations A See Action Items, page 2.
4. Blanks R See Action Items, page 2.
5.  Surrogates R ~ See Action Items discussion of 4-87MSD & MB7-31, page 2.
6. Matrix Spike/Dup. A Surrogates Toluene-ds and BFB out on 4-87MSD.
7. Other QC R Twelve hour curve not met. See Action ltems, page 2.
8.  Internal Standards Vv
9.  Compound Identification A\
10.  System Performance A\

R See Comments, page 3.

11. Overall Assessment

V = Data had no problems.

A = Data acceptable but qualified due to problems.
R = Data rejected.

X = Problems, but do not affect data.

Data Quality: The data contained in this package have been reviewed and found to be rejected. Please refer to the Action Items

and Comments sections on the following page(s).

ADMIN RECORD

"REVIEWED FOR cLassigicaTioy REVIE
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Action Items: 1) GC/MS Tune/Instrument Performance: The GC/MS tune criteria was not met because the

BFB tune was performed simultaneously to the analysis of the method blank, before the BFB tune could be

demonstrated separately. According to the case narrative, the BFB tune was run simultaneously with the first initial

calibration standard run on 7/14/88. The Statement of Work for Organic Analysis 10/86 Section E page 10

paragraph 1.1.1 and 1.1.2 stipulates that BFB criteria must be met before any standards, samples or blanks are

analyzed. The Statement of Work also stipulates that the tune must not be performed simultaneously with the

analysis of any blanks or standards. The data for all standards, samples and blanks are rejected (R) because of these

deviations

2) Blanks: Acetone, chloroform, methylene chloride, and trichloroethene was found in all of the methdd blanks

associated with this batch, The blank contaminants are a potential interference affecting the resolution and

sensitivity of instrument tune. As a result, the data associated with these blanks are rejected (R).

3) Surrogates: The sample 4-87MSD had the surrogates toluene-ds and BFB out of the contract required QC

limits for percent recovery., A method blank (MB7-31) had the surrogate toluene-ds out of the QC limit. Although _

positive results of samples would be flagged as "J" and negative results as "UJ" normally, neither of these samples

were re-purged in order to meet the contract requirements. The Statement of Work (10/86) page E-19 paragraph

4.3.2 requires that surrogate recoveries out of specification be repurged, reinjected or reextracted. The Statement of

Work for Organics Analysis page E-19 paragraph 4.3.1.4 requires that all method blank surrogate recoveries meet

QC limits. These are additive problems to those Action Items discussed above, and as a result all data are

rejected (R).

4) Other QC:_The twelve hour frequency requirement for analyses run on 7/28/88 was exceeded for samples

43-87, 1-87, 3-87, 8-87 and 45-87. The Statement of Work for Organic Analysis 10/86 Section E page 10 paragraph

1.1.1 stipulates that the BFB criterion must be demonstrated daily or for each twelve hour time period, which ever is

more frequent. As a result the data for the samples mentioned in this item are rejected (R).

5) Calibrations: Compounds with a % relative standard deviation >30% in an initial calibration were the

following: SPCCs Chloromethane and Bromoform; CCCs Vinyl Chloride and 1.1-Dichloroethene; target

compounds Bromomethane and Chlorocthane. Positive values are estimated (J) and non-detects are estimated and

undetected (UJ). The Continuing calibration of 7-19-88 has the following compounds with a (%D>25)
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% difference: SPCC Chloromethane and target compound 2-Butanone, Samples affected are 56-86, 70-86, 2-87,

62-86, 6-87, 4-87, 4-87 duplicate, 4-87MS, and 4-87MSD. Positive values are estimated (J) and non-detects are

estimated and undetected (UJ). Continuing calibration of 7/28/88 has the following compounds with a %D>25:

SPCC Chloromethane, CCC 1.1-Dichloroethene, target compounds Bromomethane, Acetone, Vinyl acetate,

2-Hexanone and 1,2-Dichloroethane-d4. Samples affected are TB7-18, FB7-18, 69-86, 61-86, 52-87, 10-74, 5-87,

9-74,43-87, 1-87. 3-87, 8-87, and 45-87. Positive values are estimated (J) and non-detects are estimated and

undetected (UJ). Continuing calibration of 7/31/88 has the following compounds with a %D>25: SPCCs

Chloromethane and 1,1.2.2-Tetrachloroethane; target compounds 2-Butanone, Vinyl acetate,

Cis-1,3-Dichloropropene, 4-Methyl-2-pentanone, 2-Hexanone, Styrene and Xylenes (total). Samples affecfed are

10-74DL., 9-74DL and 43-87DL. Positive values are estimated () and non-detects are estimated and

undetected (UJ).

Comments: Due to major problems with the GC/MS tune, blank contamination, method blank surrogate

recovery, and sample surrogate recovery all data are rejected.

Note: Data Summary Tables are attached.

AniThony 7. G stk 6-/5-%9

Reviewer S#nature Date
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PAGE 1OF9

4 SOP WORK SHEETS FOR VOLATILES
Arcan- #81 Hillsoede  >rd GTR. (998 Batch No . FS8-2939
HOLDING TIMES
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THIRD QUARTER 1988 GROUNDWATER MONITORING WELL REFPORT

This enclozure contains the Radiochemisrty laboratory data
for Tritium, Gross Alpha, and Gross Beta for Area 2, 881
Hillside, of third gquarter 1988 groundwater monitoring wells.
Thirty—four wells were checked for this area 1in the third

quarter. A total of seventeen wells were actually sampled with
sixteen wells coming up dry. Well 59-8& could not be sampled due
to a broken casing. Table 1 contains &a listing of the wells

sampled as well as the dry wells., Wells with an % next to them
were only sampled for volatile organics due to the lack of water
volume in the well.

Trip and +field blanks were picked up in this area of
sampling. No field duplicate well was sampled for this area. AN
equipment blank was sampled for all analytes except the volatile
arganics.

This report summarizes the analytical results with no
attempt to assess the levels of the analytes found.

Each analyte is analyzed by a documented laboratory
procedure (L-procedure) that is controlled by the @uality
lLaboratory. The L-procedure gives a technical and comprehensive
description of the @uality Assurance (A) involved including

standards, spikes, duplicates, and data handling. Some §A will
be reported in each section as it pertains to the particular
analysis. The G/ data is retained with the raw data in the

General Laboratory main report file system.

The sampling for groundwater monitoring wells is performed
by the General Laboratory personnel. The sampling outline is
contained in the Sampling Frocedure for the Groundwater
Monitoring Frogram L-procedure. The sample logging and tracking
system is outlined in the Sample Administration-General
Laboratory L-procedure.

Three different types of blanks for @A are picked up in the
field and submitted as actual samples. These include a trip
blank (TB) which consists of sample bottles filled with deionized
water in the lab, sealed and transported into and out of the
field during sampling. A field blank (FB) consists of a set of
sample bottles filled with deionized water in the field at 2 well
location that was sampled that day. An  equipment blank (ER)
consists of a deionized water rinse of the sample equipment after
it has been cleaned and rinsed. A duplicate well 1is a second
full set of sample bottles that are filled at a well after the
original sampling. This field duplicate wesll is referred to as
the well number followed by a "D".



TABLE 1

WELLS SAMPLED FOR AREA 2 OF 3RD QUARTER 1988

Sampled Dry
9-74 1474
10-74 57-864
S54—-84 58-B&
H1-Bo* L3864
L2-86 &4-86
6986 b5—-86
70-84 68-84
1-87% 44-87
2-87 47-87
=-87 48-87
4-87 49-87
o-87 S0—-87
6—87% 51-87
8-87 53-87
43-87 54-87
4587 55-87
52~87
59-B&*%
* VOAS ONLY COLLECTED

% CASING BROKE



RADIOCHEMICAL ANALYSES

Gross Alpha/Gross Beta Analyses

Gross alpha and gross beta activities are measured by evaporating an aliquot of
the sample onto a planchet and counting the alpha and beta activities in a gas
flow proportional counter. Couting efficiencies for both alpha and beta
particles are determined from a counting efficiency vs solids weight curve.
These curves were determined using plutonium-239 for the alpha efficiency curve
and a solution of strontium-90, yttrium-90 for the beta efficiency curve.

The theoretical minimum detectable activity (MDA) for the analysis method is
based on the detector background, detector efficiency, count time and volume of
sample analyzed. The solids concentration in the sample is generally the
limiting factor because the aliquot size analyzed must be chosen so that the
residue weight on the planchet will not exceed 100 mg. The MDA for each analysis
is calculated and if the observed result is less than the MDA, the MDA is also
reported.

Quality assurance and quality control for gross alpha and gross beta analyses
are provided by the following methods:

1) Two planchets are prepared for each sample. The two counts must agree within
the uncertainty associated with counting statistics or the sample is reanalyzed.

2) Ten percent of the samples are analyzed in duplicate and both results are
reported. Such duplicate analyses are designated as Lab Duplicates.

3) A control samplé is analyzed with each batch of samples. The batch in which
a sample was analyzed in denoted by the "Batch #" and the corresponding control
sample data for each batch is given in the "QA/QC Data" section of the report.

3) Additional measurement control samples, submitted by an independent lab, are
analyzed periodically. The data for these analyses are available in the archives.

The Tower MDAs and uncertainties for this quarter’s gross alpha and gross beta
data as compared to previous quarter’s analyses can be attributed to the new
analysis method, in which the alpha and beta activity were determined
simultaneously. This enabled the count time to be twice as long as that used
in previous analyses.

Tritium Analyses

Tritium, as tritiated water, is separated from the sample matrix by distillation
and is quantified by liquid scintillation counting. The theoretical minimum
detectable activity (MDA) for this analysis method is a function of the detector
background, detector efficiency, count time and the volume of sample analyzed.
The MDA is calculated for each analysis and if the observed result is less than
the MDA, the activity is reported as less than the MDA.



Quality assurance and quality control for tritium analyses are provided by the
following methods:

1) Each sample vial is counted twice and the average is used to calculate the
reported activity. The two counts must agree within counting statistics or the
sample is reanalyzed.

2) A control sample is analyzed with each batch of samples. The batch in which
a sample was analyzed is denoted by the "Batch #" and the corresponding control
sample data for each batch is given in the "QA/QC Data" section of the report.

3) Ten percent of the samples are analyzed in duplicate and both results are
reported. The duplicate analyses are designated as a Lab Duplicate.

4) Additional control samples, submitted by an independent lab (IMECS and EPA-

EMSL-LV), are analyzed periodically. Data from these analyses are .available in
the archives.

Isotopic Analyses

Plutonium, uranium and americium isotopes are analyzed using ion-exchange and
solvent extraction to isolate the isotopes of interest, followed by
electrodeposition onto counting planchets, and analysis by alpha spectroscopy.
A reagent blank is analyzed with each sample batch and the sample activity is
corrected for reagent blank activity based on historical reagent blank analyses.
A control sample is also analyzed with each sample batch. The sampie batch in
which a sample was analyzed is denoted by the "Batch #" and the corresponding
control sample data is given in the "QA/QC Data" section of the report.

The MDA for this analysis method is dependent on detector background, uncertainty
of the reagent blank activity, chemical recovery and volume of sample analyzed.
The MDA for each analysis is calculated, and if the sample activity is less than
the MDA, the MDA is also reported.

The uncertainties, denoted as +/- in this report, were calculated by propagation
of the errors due to counting statistics and are stated at the two sigma level.



3rd Quarter Groundwater Report

E88-2939
Well Number 56-86 70-86
Sample Date 7-14-88 Batch # 7-14-88 Batch #
Gross Alpha (pCi/l) 2 +/-1 (MDA 4) AB-1 1 4/ 1 (MDA 2) AB-1
Gross Beta (pCi/l) 4 +/-3 (MDA 8) AB-1 6 +/- 2 AB-1
Pu-239,240 (pCi/l) 0.00 +/- 0.04 (MDA 0.10) 1SO-71 0.00 +/- 0.04 (MDA 0.11) ISO-71
Am-241 (pCi/l) 0.02 +/- 0.09 (MDA 0.51) 1S0-83 0.00 +/- 0.09 (MDA 0.56) 1S0-83
U-233,234 (pCi/l) 0.04 +/- 0.10 (MDA 0.28) 1S0-71 0.27 +/- 0.12 180-71
u-235 (pCi/L) 0.00 +/- 0.03 (MDA 0.08) 1SO-71 0.01 +/- 0.04 (MDA 0.07) 1S0-71
uU-238 (pCi/Ll) 0.00 +/- 0.14 (MDA 0.44) 1SO-71 0.19 +/- 0.16 (MDA 0.41) 1SO0-71
Tritium (pCi/L) <2.0 ® E2 (MDA) H3-04 <2.0 * E2 (MDA) H3-04
Well Number 2-87 62-86
Sample Date 7-14-88 Batch # 7-15-88 Batch #
Gross Alpha (pCi/l) 11 +/- 3 AB-5 5 +/-1 AB-2
Gross Beta (pCi/l) 6 +/- 2 AB-5 6 +/- 1 AB-2
Pu-239,240 (pCi/L) 0.00 +/- 0.04 (MDA 0.10) 1S0-71 0.00 +/- 0.11 (MDA 0.20) 1S0-99
Am-241 (pCi/l) 0.00 +/- 0.08 (MDA 0.29) 1S0-97 0.00 +/- .17 (MDA 0.59) 1S0-74
u-233,234 (pCi/l) 9.2 +/- 0.9 1S0-71 3.9 +/- 0.4 1S0-74
u-235 (pCi/L) 0.13 +/- 0.05 180-71 0.10 +/- 0.04 (MDA 0.19) 1S0-74
U-238 {pCi/L 4.2 +/- 0.5 180-71 3.3 +/- 0.4 1S0-74
Tritium (pCi/) (2.3 +/- 0.9)*E2 H3-04 <2.2 * E2 (MDA) H3-05
Well Number 4-87 18
Sample Date 7-15-88 Batch # 7-19-88 Batch #
Gross Alpha (pCi/l) 37 /-6 AB-4 9 +/- 1 ** AB-4
Lab Duplicate 0 +/-1 AB-16
Gross Beta (pCi/l) 30 +/- 4 AB-4 13 +/- 2 ** AB-4
Lab Duplicate -1 4/- 1 AB-16
Pu-239,240 (pCi/l) 0.00 +/- 0.04 (MDA 0.09) 1S0-99 0.00 +/- 0.04 (MDA 0.10) 150-99
Am-241 (pCisL) 0.00 +/- 0.17 (MDA 0.65) 1S0-74 0.00 +/- 0.17 (MDA 0.85) 1SO-74
U-233,234 (pCisL) 19 +/- 2 1S0-74 0.00 +/- 0.10 (MDA 0.25) 150-74
u-235 (pCi/L) 0.55 +/- 0.10 1S0-74 0.00 +/- 0.03 (MDA 0.07) 1SO-74
u-238 (pCisl) 146 +/- 1 1S0-74 0.00 +/- 0.14 (MDA 0.39) 1S0-74
Tritium (pCi/l) <2.1 * E2 (MDA) H3-07 <2.1 ® E2 (MDA) H3-07

** Sample may have been contaminated during the analysis. Note the rerun.



3rd Quarter Groundwater Report

E88-2939
Well Number FB 69-86
Sample Date 7-19-88 Batch # 7-19-88 Batch #
Gross Alpha (pCi/l) 0 +/- 1 (MDA 2) AB-2 8 +/-3 AB-5
Gross Beta (pCi/l) -1 +/- 2 (MDA &) AB-2 9 +/-3 AB-5
Pu-239,240 (pCisl) 0.00 +/- 0.04 (MDA 0.09) 1S0-99 0.00 +/- 0.06 (MDA 0.13) 1SO-99
Am-241 (pCi/sl) 0.05 +/- 0.17 (MDA 0.54) 1S0-74 0.00 +/- 0.17 (MDA 0.62) 1S0-74
U-233,234  (pCi/l) 0.02 +/- 0.10 (MDA 0.29) 1S0-74 10 +/-1 1S0-74
u-235 (pcisL) 0.00 +/- 0.03 (MDA 0.08) 1S0-74 0.19 +/- 0.06 180-74
U-238 (pCi/L) 0.04 +/- 0.15 (MDA 0.45) IS0-74 7.1 +/- 0.7 180-74
Tritium (pCist) <2.1 * E2 (MDA) H3-07 <2.0 * E2 (MDA) H3-04
Well Number 52-87 10-74
Sample Date 7-19-88 Batch # 7-20-88 Batch #
Gross Alpha (pCi/l) 39 +/-5 AB-2 3 +/- 4 (MDA 8) AB-2
Gross Beta (pCi/l) 23 +/- & AB-2 1 +/- 3 (MDA 8) AB-2
Pu-239,240 (pCisl) 0.01 +/- 0.08 (MDA 0.27) 1S0-75 0.00 +/- 0.07 (MDA 0.30) 180-75
Am-241 (pCis/L) 0.01 +/- 0.17 (MDA 0.99) 1S0-75 0.00 +/- 0.08 (MDA 0.44) ISO-1008B
U-233,234 (pCi/L) 28 +/- 3 1s0-100 6.2 +/- 0.6 150-75
U-235 (pCi/L) 0.53 +/- 0.22 1S0- 100 0.21 +/- 0.06 1S0-75
y-238 (pCisL) 19 +/-2 1s0- 100 4.5 +/- 0.5 180-75
Teitium (pCisL) <2.0 * E2 (MDA) H3-03 <2.1 * E2 (MDA) H3-07
Well Number 5-87 9-74
Sample Date 7-20-88 Batch # 7-21-88 Batch #
Gross Alpha (pCi/l) 13 +/- 5 AB-2 15 +/- 4 AB-6
Lab Duplicate 12 +/-5 AB-7 18 +/-5 AB-6
Lab Duplicate 18 +/-5 AB-16
Gross Beta (pCi/l) 17 +/- 6 AB-2 11 +/- 3 AB-6
Lab Duplicate 18 +/-5 AB-7 9 +/-3 AB-6
Lab Duplicate 18 +/- 5 AB-16 .
Pu-239,240 (pCi/l) 0.00 +/- 0.07 (MDA 0.23) 1S0-75 0.00 +/- 0.04 (MDA 0.12) 15s0-80
Am-241 (pCi/L) 0.11 +/- 0.17 (MDA 1.2) 1S0-75 0.00 +/- 0.10 (MDA 0.44) 1$0-108
U-233,234  (pCi/L) 146  +/- 1 1S0-100 12 +/-1 1S0-80
U-235 (pCisL) 0.29 +/- 0.07 150-100 0.28 +/- 0.07 150-80
U-238 (pCi/l) 8.2 +/- 0.9 1S0-100 8.6 +/- 0.9 150-80

Tritium (pCi/l) <2.1 * E2 (MDA) H3-07 <2.3 * E2 (MDA) H3-24



3rd Quarter Groundwater Report

E88-2939

Well Number 43-87 3-87

Sample Date 7-21-88 Batch # 7-22-88 Batch #
Gross Alpha (pCi/l) 21 +/- 4 AB-5 2 +/- 1 (MDA 3) AB-5
Gross Beta (pCi/l) 21 +/- 4 AB-5 6 +/- 2 AB-5
Pu-239,240 (pCisl) 0.00 +/- 0.04 (MDA 0.12) 1S0-80 0.00 +/- 0.04 (MDA 0.14) 1S0-80
Am-241 (pCi/b) 0.00 +/- 0.09 (MDA 0.47) 1S0-108 0.00 +/- 0.11 (MDA 0.60) 1S0-108
U-233,234  (pCi/l) 18 +/- 2 1S0-80 1.2 +/- 0.2 150-80
U-235 (pCi/L) 0.57 +/- 0.1 150-80 0.00 +/- 0.03 (MDA 0.07) 1S0-80
u-238 (pCi/l) 16 +/- 2 150-80 0.42 +/- 0.17 1S0-80
Tritium (pCi/sL) <2.2 * E2 (MDA) H3-23 <2.1 * E2 (MDA) H3-07
Wetl Number 8-87 45-87

Sample Date 7-22-88 Batch # 7-22-88 Batch #
Gross Alpha (pCi/l) 8 +/-3 AB-7 2 +/- 1 (MDA 3) AB-5
Gross Beta (pCi/l) 10 +/- 3 AB-7 14 +/- 2 AB-5
Pu-239,240 (pCi/L) 0.00 +/- 0.04 (MDA 0.12) 1S0-80 0.00 +/- 0.04 (MDA 0.13) 1S0-80
Am-241 (pCi/l) 0.01 +/- 0.09 (MDA 0.39) 1S0-80 0.00 +/- 0.12 (MDA 0.84) 1s0-108
U-233,234 (pCi/) 1.6 +/- 0.2 150-80 1.3 +/- 0.2 180-80
U-235 (pCi/l) 0.04 +/- 0.04 (MDA 0.10) 1s0-80 0.02 +/- 0.04 (MDA 0.08) 1S0-80
y-238 (pCi/L) 0.45 +/- 0.17 (MDA 0.53) 1S0-80 0.79 +/- 0.20 180-80
Tritium (pCi/L) <2.2 * E2 (MDA) H3-05 <2.1 * E2 (MDA) H3-07
Well Number EB

Sample Date 7-22-88 Batch #

Gross Alpha (pCi/l) 0 +/-1 (MDA 2) AB-5

Gross Beta (pCi/l) 0 +/- 2 (MDA 4) AB-5

Pu-239,240 (pCisfl) 0.02 +/- 0.04 (MDA 0.12) 1S0-80

Am-241 (pCi/L) 0.01 +/- 0.09 (MDA 0.96) 1S0-8% *

U-233,234 (pCi/l) 0.02 +/- 0.10 (MDA 0.21) 1S0-80

u-235 pCi/l) 0.00 +/- 0.03 (MDA 0.06) 150-80

u-238 (pCi/) 0.30 +/- 0.17 (MDA 0.33) 1sS0-80

Tritium (pCi/l) <2.2 * E2 (MDA) H3-06

* Chemical recovery < 30%



3rd Quarter Groundwater Report

Quality Assurance/Quality Control Data

EB8-2939

GROSS ALPHA/GROSS BETA CONTROL SAMPLE RESULTS

Batch #

AB-1

AB-2

AB-7

AB-16

* Analysis failed QA tests.

Note:

Control ID

EPA 7/22/88

EPA 7/22/88

EPA 7/22/88

EPA 7/22/88

EPA 7/22/88

EPA 9/23/88

EPA 9/23/88

Gross Alpha (pCi/l)

Observed

13 +/- 1

12 +/- 1

13 +/- 1

13 +/- 1

12 +/- 1

9 +/- 1

8 +/- 1

9/23/88

Participant average of EPA X-check 7/22/88

15

15

15

15

15

Alph
Beta

Alpha

Beta

Actual

a

1t

12 pei/l
6 pCi/l
8 pci/l
11 pCi/l

Gross Beta (pCi/l)

Observed Actual
4 +/- 1 4
4 +/- 1 4
5+/-1 4
74/-1* 4
5+/-1 4
10 +/- 1 10
10 +/- 1 10

PLUTONIUM CONTROL SAMPLE RESULTS

Batch #

1s0-71

150-75

150-80

180-99

Control ID

CSL 630135

CSL 630135

CSL 630135

CSL 602479
(0.25 ml)

plutonium-239 (d/m/ml)
Actual

Observed

4.38 +/-
4.06 +/-

5.15 +/-
5.77 +/~

4.32 +/-
5.88 +/-

6.11 +/-
6.21 +/-

0.56
0.51

0.56
0.61

0.56
0.70

0.74
0.76

5.0
5.0

5.0
5.0

5.0
5.0

6.2
6.2

+/-

0.2
0.2

0.2
0.2

0.2
0.2

0.1
0.1



3rd Quarter Groundwater Report

Quality Assurance/Quality Control Data

E88-2939

AMERICIUM CONTROL SAMPLE RESULTS

Americium-241 (d/m/mt)
Batch # Control ID Observed Actual

1S0-74 CsL 630113 5.07 +/- 0.68 5.0 +/- 0.1
5.09 +/- 0.69 5.0 +/- 0.1

1S0-75 CsL 630113 5.96 +/- 0.87 5.0 +/- 0.1
5.36 +/- 0.90 5.0 +/- 0.1

1s0-80 CsL 630113 5.41 +/- 1.05 5.0 +/- 0.1
5.71 +/- 1.02 5.0 +/- 0.1

180-83 CSL 630113 5.21 +/- 1.00 5.0 +/- 0.1
5.29 +/- 1.06 5.0 +/- 0.1

150-97 CSL 630113 5.11 +/- 0.76 5.0 +/- 0.1
4.76 +/- 1.05% 5.0 +/- 0.1

1s0-1008B CsL 630113 5.79 +/- 0.84 5.0 +/- 0.1
1s0-108 CSt 630113 5.13 +/- 0.79 5.0 +/- 0.1

5.95 +/- 0.84 5.0 +/- 0.1
* Chemical recovery <30%

URANIUM CONTROL SAMPLE RESULTS

Uranium-234 (d/m/ml) Uranium-235 (d/m/ml) Uranium-238 (d/m/ml)
Batch # Control 1D Observed Actual Observed Actual Observed Actual
180-71 CSL 620209 4.31 +/- 0.48 4.94 +/- 0.10 0.12 +/- 0.05 0.22 +/- 0.01 4.66 +/- 0.53 4.89 +/- 0.10

5.13 +/- 0.55 &4.94 +/- 0.10 0.12 +/- 0.05 0.22 +/- 0.01 5.35 +/- 0.58 4.89 +/- 0.10

1S0-74 CSL 620209 4.55 +/- 0.52 4.94 +/- 0.10 0.12 +/- 0.05 0.22 +/- 0.01 4.78 +/- 0.56 4.89 +/- 0.10
4.89 +/- 0.53 4.94 +/- 0.10 0.25 +/- 0.06 0.22 +/- 0.01 4.70 +/- 0.53 4.89 +/- 0.10

»

1S0-75 CSL 620209 4.70 +/- 0.52 4.94 +/- 0.10 0.12 +/- 0.05 0.22 +/- 0.01 5.21 +/- 0.58 4.89 +/- 0.10
5.32 +/- 0.57 4.94 +/- 0.10 0.19 +/- 0.06 0.22 +/- 0.01 5.29 +/- 0.58 4.89 +/- 0.10

~

1s0-80 CSL 620209 4.66 +/- 0.55 4.94 +/- 0.10 0.17 +/- 0.07 0.22 +/- 0.01 5.12 +/- 0.60 4.89 +/- 0.10
4.77 +/- 0.52 4.94 +/- 0.10 0.22 +/- 0.07 0.22 +/- 0.01 4.98 +/- 0.56 4.89 +/- 0.10

~

150-100 CsL 620209 5.58 +/- 0.59 4.94 +/- 0.10 0.13 +/- 0.06 0.22 +/- 0.01 4.81 +/- 0.54 4.89 +/- 0.10
5.25 +/- 0.55 4.94 +/- 0.10 0.22 +/- 0.06 0.22 +/- 0.01 5.56 +/- 0.60 4.89 +/- 0.10



3rd Quarter Groundwater Report
Quality Assurance/Quality Control Data

E88-2939

TRITIUM CONTROL SAMPLE RESULTS

Control sample ID - CSL 630132

Batch # Observed (pCi/l) Standard (pCi/l)
H3-03 (1.1 +/- 0.1) * E3 1001 +/- 44
H3-04 (9.5 +/- 1.1) * E2 1000 +/- 44
H3-05 No control sample run.

H3-06 (7.9 +/- 1.1) * E2 1000 +/- 44
H3-07 (9.3 +/- 1.1) * €2 999 +/- 44
H3-23 (1.0 +/- 0.1) * E3 974 +/- 43

H3-24 (9.5 +/- 1.2) * E2

974

+/- 43



